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AB The heterocycles I (X = N, CR4, Y and Z = CH, CHR3 , W = N; X = 

CR4, Y and W = N, Z = CR3; Y = CR3 , Z and W = N, X = N, CR4; Y = 
bond, W = N, Z = CR5, X = O, S, NR6 ; Y = bond, W = N, X = CR4, Z = 
O, S, NR7; Y = bond, W = O, X = CR4, Z = N, CR5; Y = bond, W = O, 
X = N, Z = CR5; Rl = aryl, heteroaryl which may be optionally 
substituted; R2 = H, acyl, cyano, halo, alkenyl, etc.; R3 = H, 
aryl cyano, halo, heteroaryl, etc.; R4 = H, halo, cyano, OH, 
nitro, etc.; R5 = cyano, H, amino, etc., R6 = H, cyano,, alkyl, 
cycloalkyl, C02H, carbamoyl, etc.; R7 = H, alkyl) were prepared 
using microwave energy. Thus, a microwave tube was charged with 
6- ( 4-trif luoromethylsulf onyloxyphenyl ) -5H-pyrrolo [ 2 , 3-b] pyrazine, 
pyrrolidine and dioxane and DMF, and heated at 200° in an 



microwave oven for 1 h to give 6- ( 4-pyrrolidinophenyl ) -5H- 
pyrrolo [ 2 , 3-b] pyrazine (II). 
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AB The invention is directed to physiol. active azaindoles (shown as 
I; variables defined below; e.g. 6- ( 5-methoxy-l-methyl-lH-indol-3- 
yl)-5H- pyrrolo [ 2 , 3-b] pyrazine ) and compns. containing such 
compds.; and their prodrugs, and pharmaceutically acceptable salts 
and solvates of such compds. and their prodrugs. Such compds. and 
compns. have valuable pharmaceutical properties, in particular the 
ability to inhibit kinases, especially Syk, FAK, KDR, Aurora2 and 
IGF1R (data given in general rather than for specific I) . 
Although the methods of preparation are not claimed, >100 example 
prepns. of intermediates and I are included. For I : Rl = aryl or 
heteroaryl each optionally substituted by >1 groups = 
alkylenedioxy , alkenyl, alkenyloxy, alkynyl, aryl, cyano, halo, 
hydroxy, heteroaryl, heterocycloalkyl, nitro, R4, -C(0)R, - 
C(0)OR5, -C(0)NY1Y2, -NY1Y2, -N (R6 ) C (0) R7 , -N (R6 ) C (0) NY3Y4, - 
N(R6)C(0)OR7, -N(R6)S02R7, -N (R6 ) S02NY3Y4 , -S02NY1Y2 and -Z2R. R2 
= H, acyl, cyano, halo, lower alkenyl, -Z2R4, -S02NY3Y4, -NY1Y2 or 
lower alkyl optionally substituted by aryl, cyano, heteroaryl, 
heterocycloalkyl, hydroxy, -Z2R4, -C(0)NY1Y2, -C(0)R, -C02R8, - 



NY3Y4, -N(R6)C(0)R, -N (R6 ) C (0) NY1Y2 , -N (R6 ) C (0) 0R7, -N(R6)S02R7, - 
N(R6) S02NY3Y4, -S02NY1Y2 and >1 halogen atoms. R3 = H, aryl, 
cyano, halo, heteroaryl, lower alkyl, -Z2R4, -C(0)0R5 or - 
C(0)NY3Y4. R4 = alkyl, cycloalkyl, cycloalkylalkyl , 
heterocycloalkyl or heterocycloalkylalkyl each optionally 
substituted by aryl, cycloalkyl, cyano, halo, heteroaryl, 
heterocycloalkyl, -CHO (or a 5- 6- or 7-membered cyclic acetal 
derivative thereof), -C(0)NY1Y2, -C(0)0R5, -NY1Y2, -N (R6 ) C (0) R7, - 
N(R6)C(0)NY3Y4, -N(R6)S02R7, -N (R6 ) S02NY3Y4 , -Z3R7 and >1 hydroxy, 
alkoxy and carboxy. R5 = H, alkyl, alkenyl, aryl, arylalkyl, 
heteroaryl or heteroarylalkyl . R6 = H or lower alkyl; R7 = alkyl, 
aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, 
heteroarylalkyl, heterocycloalkyl or heterocycloalkylalkyl; R8 = H 
or lower alkyl. R = aryl or heteroaryl; alkenyl; or alkyl, 
cycloalkyl, cycloalkylalkyl, heterocycloalkyl or 
heterocycloalkylalkyl each optionally substituted by aryl, 
cycloalkyl, cyano, halo, heteroaryl, heterocycloalkyl, -CHO (or a 
5- 6- or 7-membered cyclic acetal derivative thereof), -C(0)NY1Y2, 
-C(0)0R5, -NY1Y2, -N (R6 ) C (0) R7, -N (R6 ) C (0) NY3Y4, -N(R6)S02R7, - 
N(R6) S02NY3Y4, -Z3R7 and >1 hydroxy, alkoxy and carboxy. XI = N, 
CH, C-aryl, C-heteroaryl , C-heterocycloalkyl , C- 

heterocycloalkenyl, C-halo, C-CN, C-R4, CNY1Y2, COH, CZ2R, CC(0)R, 
CC(0)0R5, CC(0)NY1Y2, CN(R8)C(0)R, CN (R6 ) C (0) 0R7, CN (R6 ) C (0) NY3Y4, 
CN(R6) S02NY3Y4, CN(R6)S02R, CS02NY3Y4, C-N02, or C-alkenyl or C- 
alkynyl optionally substituted by >1 aryl, cyano, halo, hydroxy, 
heteroaryl, heterocycloalkyl, nitro, -C(0)NY1Y2, -C(0)0R5, - 
NNY1Y2, -N(R6)C(0)R7, -N (R6 ) C (0) NY3Y4 , -N (R6 ) C (0) 0R7, -N(R6)S02R7, 
-N(R6) S02NY3Y4, -S02NY1Y2 and -Z2R4. Yl and Y2 = H, alkenyl, 
aryl, cycloalkyl, heteroaryl or alkyl optionally substituted by >1 
aryl, halo, heteroaryl, heterocycloalkyl, hydroxy, -C(0)NY3Y4, - 
C(0)0R5, NY3Y4, -N (R6 ) C (0) R7, -N (R6 ) C (0) NY3Y4 , -N(R6)S02R7, - 
N(R6) S02NY3Y4 and -0R7, or the group -NY1Y2 may form a cyclic 
amine. Y3 and Y4 = H, alkenyl, alkyl, aryl, arylalkyl, 
cycloalkyl, heteroaryl or heteroarylalkyl; or the group -NY3Y4 may 
form a cyclic amine; Zl = 0 or S; Z2 = 0 or S(0)n; Z3 = 0, S(0)n, 
NR6; n = 0-2. 
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AB The title compds . [I; Q1-Q4 = CX, N; one or two of Q1-Q4 = N; or 
each of Q1-Q4 = CH2 and there is a C=C bond between the carbon 
atoms bearing Ql and Yl, and Q4 and Z, resp . ; X = H, halo, OH, 
etc.; one of Yl and Y2 = CH, N, NH, S, O; and the other one of Yl 
and Y2 = CWAr (wherein W = a bond, O, S, etc.; Ar = Ph substituted 
at the 3- and 4-positions relative to W) ; Z = NR5, S, 0, C, CH (R5 
= H, alkyloxycarbonyl, aryloxycarbonyl , etc.)], useful for the 



treatment of diseases responsive to the inhibition of the enzyme 
15-lipoxygenase such as diseases with an inflammatory component, 
including atherosclerosis, diseases involving chemotaxis of 
monocytes, inflammation, stroke, coronary artery disease, asthma, 
arthritis, colorectal cancer, and psoriasis, were prepared and 
formulated. Thus, reacting 2 , 3-diaminopyridine with 4-methoxy-3- 
nitrobenzoic acid in the presence of P0C13 followed by reduction 
of the resulting 5- (3H-imidazo [4, 5-b] pyridin-2-yl ) -2- 
methoxynitrobenzene with Zn/AcOH afforded II which showed 39% 
inhibition of 15-LO at 10[iM in human lysate 15-LO assay. 
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AB The invention is directed to compns. containing physiol. active 

compds . of general formula [I; wherein Rl is (un) substituted aryl 
or heteroaryl; R2 represents hydrogen, acyl, cyano, halo, lower 
alkenyl or lower alkyl optionally substituted by a substituent 
selected from cyano, heteroaryl, heterocycloalkyl , -Z1R8, - 
CONY3Y4, -C02R8, -NY3Y4, -N(R6)COR7, -N (R6 ) CONY3Y4, -N(R6)C02R7, - 
N(R6)S02R7, -N (R6 ) S02NY3Y4 and one or more halogen atoms; R3 
represents hydrogen, aryl, cyano, halo, heteroaryl, lower alkyl, - 
C02R5 or -CONY3Y4; and XI represents N, CH, C-halo, C-CN, C-R7, C- 
NY3Y4, C-OH, C-Z2R7, C-C02R5, C-CONY3Y4, C-N(R8)COR7, C-S02NY3Y4, 
C-N(R8) S02R7, C-alkenyl, C-alkynyl or C-N02; wherein R5 represents 
hydrogen, alkyl, alkenyl, aryl, arylalkyl, heteroaryl or 
heteroarylalkyl ; R6 represents hydrogen or lower alkyl; R7 
represents alkyl, aryl, arylalkyl, cycloalkyl, cycloalkylalkyl , 
heteroaryl, heteroarylalkyl, heterocycloalkyl or 
heterocycloalkylalkyl ; R8 represents hydrogen or lower alkyl; 
represents; Y3 and Y4 are independently hydrogen, alkenyl, alkyl, 
aryl, arylalkyl, cycloalkyl, heteroaryl or heteroarylalkyl; or the 
group -NY3Y4 may form a cyclic amine; Zl represents 0 or S; Z2 
represents 0 or S(0)n; n is zero or an integer 1 or 2 ] and their 
prodrugs, and pharmaceutically acceptable salts and solvates of 
such compds. and their prodrugs. These compds. have valuable 
pharmaceutical properties, in particular the ability to inhibit 
protein kinases, especially Syk kinase, and are useful for the 
treatment of asthma, psoriasis, joint inflammation, and 
inflammatory bowel disease. Thus, a stirred solution of 
diisopropylamine (59.9 mL) in THF (1, 400 mL) , at -15 °C and under 
nitrogen, was treated with a solution of n-butyllithium in hexanes 
(131 mL, 1.6 M) over 25 min at <-10°. After stirring for 30 min 
the mixture was treated with methylpyrazine (26.8 g) over 15 min, 
then stirred for 1 h and then treated with a solution of 5- 
methoxy-l-methyl-lH-indole-3-carbonitr ile (53 g) in THF (600 mL) 
over 1 h at <-10°, and the reaction mixture was allowed to warm to 
room temperature over 2 h and then stood overnight to give, after 
workup and flash chromatog., 6- ( 5-Methoxy-l-methyl-lH-indol-3-yl ) - 
5H-pyrrolo [ 2 , 3- bjpyrazine (19.4 g) as a gray solid. I showed 
IC50 of 10-100 nM against Syk kinase. 
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